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Abstract not available for CN 1254758 

Abstract of corresponding document: DE1 9846499 

Production, and improvement, of panthothenic acid (I) -producing microorganisms by amplifying 
(particularly overexpressing) sequences (I) that encode ketopanthoate reductase (KPR), specifically the 
panE gene, either individually or together. Optionally the ilvC gene is also amplified. Independent claims 
are also included for the following: (1) plasmid vectors pFE80, pFE65 and pFE32, deposited, in 
Escherichia coli K12 strain MG1655, as DSM 12414, 12382 and 12413, respectively; (2) the E. coli K12 
strain FE6 which is resistant to valine; (3) the E. coli strain FE7 in which the avtA gene is exchanged for a 
avtA::aadB fragment (deposited as DSM 12380); (4) a host microorganism (E. coli or Corynebacterium) 
that contains one of the specified plasmids and is optionally resistant to one or more metabolites and/or 
antimetabolites; C. glutamicum ATCC13032/pFE91, where pFE91 includes the C. glutamicum ilvC gene; 
and (5) production of (I) by culturing any of the specified microorganisms and isolation of (I) from medium 
or cells. 
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8. #4tittflM7*|£ifcttfe, £##£1S£-I&T avtA M. 

11. ##&#JJMe- 1-9 £#4*£1^T 

MM. 

12. ii WW**. M^Wit> «^.it*^- 
^^^^sl^ft^.^^l^^CEC 4. l. 2. 12), *44Wtl- 

JK«J$-(EC 4. 1. 1. 11) j|*i£lUfc^aUfc(Ee 6.3.2.1)60*9. 

13. «iMiiii^i2W^ft, T44*t*&Mtt 



i 



4-&$+ft^tte&t&in&, &%m&&%~+&£+ft&&m> k^panE 

15. Jft*MM£ PFE80, £ftfr&1-m® 6 ftmtim\'&®^<tf-T*M*fM 
K12MGl655/pFE80, QA^ft DSM 12414. 

16. j£*MM^pFE65, 5 m&WM&Wk^&TXMftn 
K12MG1655/pFE65, ftM.^r% DSM 12382. 

17. #*MM£pFE32, £##£^1**® 4 &$Lttfm&®i&%jf-T*J83tfM 
K12MG1655/pFE32, 'EMMMj DSM 12413. 

18. *J&*ff|K12 

19. *J8Mf1f K12f|#FE7, avtA: :aadB A$L$M avtA^-S, Utt 
#&Mft% DSM 12380. 

21. ^#M#^#HATCC 13032/pFE91, £^#^^^##*flf#J ilvC 
&g#Jfr*MM^pFE91. 

22. *]^^^^r*, *#«L^^TT^#*: 

a) *im*m&#rfteJhm> 

23. 22 mtmitik, 

24. JMtirtUM^ AW***. jMWt^f*#*a)t*AAftp-»ik. 



£%J&tt&-*rM&}&&M. tfT4t%&j$Ur&, DL-pantolactoae 

#i*»^j»*ft , rm-ftrn, 

Debarooyces castellii TKtMNN&t/ 6 *. #ri£# 
I)L-mm>V-Z}%& > EPA0493060 ff[tiL EPA0493060 

^»pFV5 t. 

EPA0590857 ^M:^*] US5518906 #i£7iMl^©fr&t#- IF03547 # 
FV5714, FV525, FV814, FV521, FV221, FV6051 FV5069, 

#4Mk##^ft.t;*£ D- >£l£. EPA0590857 US5518906 
ifc*h ¥097/10340 i£Bj^^>€i^^^*fSt*t, ifi±>t^^^^ 



I 



fl, panE U ^*k*ML^b«^^ ^Hfc&feWf, #i5'JAit*^ 

t totem ML&&tt~^&2>m#j&ftft'&- 

panE panB, panC panD — &&*|t 

pBR322(Sutcliffe, 1979, 43: 77-90)& 

P UC19(Viera, &g 1982 19: 259- 268)^#i#;MSj&#&B##JJl&> ilT 
«#<W*BJi^J&^i|^Va*^i. SdW&**WfA lac 

lacHUV5 «0Timiacker: JlUUMiUfe #^«4MU$^(>ffc#&^ 
Weinheim, 1990)). #A1>J^^S_L^^^:kX^1#^^^. 

LaVallie H. 187 - 193 (1993) PCT/US97/13359) 6 

i±«U&- ii#fft-^^^<Kj 3§i*M»|t4tXfr lac **4Ufc*MI 
It. j^^^A^^^tM-^^^^^^^^^tl^t panE & 

ife&fifr£j|*i*» avtA ilvE &H3W&3bttttf#.+ panE &E#i±J:4L&J!r 
M#Mtf}&ff[T%#J K- 12 #:MI#.1IG1655 M. W3110(Neidhard ^A, : 



nnm 1F03547 ( g *, Osaka & titmm 

tt*f W*&%J£&*fn AT0C13032, ^&^f 
ft AT0C14067, *5Jl3t^##& (Corynebacterium melassecola)ATCC17965 

* 7^8 ilvC panE &H, #&«*7'M*t& ilvC panE 

*J&#H# ilvC &S#&#8&^bi&**tf (ffek Hatfield, <MHfc#& 
4 261, 2441-2450(1986)). DNA ti>ft£&0£&*>ti (Sanbrook ^ 

A, ^M^*(^MLiMlMtA«u 1989)). i|*±i&%£iimi4fr, 

T^m^«|M>^4ritilvCl.®(Innis^A, PCR^, ;F>M*,fiUfl-f4fc, 
1990, #*ifcj&*t). &J&#£^A£»J^3M*s TMJt4MMWWtt#4E. 

® ® £*f#l&B£fc 80 (21) , 6557 - 6561 (1983) ) pKK223 - 3 (Brosius Holy, 
&®®&ft%&&fo8L 6929(1984)), ^f"^#M*Nf pJCl (Cremer 
f-A, Mol. Gen. Genet. 220:478-480 (1990)) & pEKE* 2 (Eikmanns 4^A, 
102: 93 - 98(1991))^, pZ8-l(gt^-f^^^ 0375889) ^H^^^H^A 
^pBB116(Berse, 25: 109 - 117 (1983)) ^ pDGl (Buxton ^A, 37: 
207 - 214(1985)) T/fl "f # DNA ij^^,^^^ Samhrook 

^A, M4C-f«('MU»3MMtAl&. I989)#it *J^#4fc*»% 

Tauch ^AJ$i£(FEMS 123: 343-347(1994)). it 

#^#it,60^#^->Hj^^Jft^^ MG1655/pFE32. ^ pFE32 
6^#A^^.#. P BR322 f# MG1655 # ilvC 

>H^^J^#*I L ftft# ATCC13032/pFE91. pFE91 ^#&l£#AJi)^ 

pECm3 t# ATCC13032 # IlvC J-S. pECm3 pECm2 

(Tauch, 1994, FEMS tfk£M%f : i&&L 123: 343 - 348), &t*ii£# Bglll #»BaoHI 

*t^#££#A*>J iivc &®a-&tit$Jjfc, ^TO#&£il#A#A^ 



ilvC j^TO##*i*fc*-S.3fc$tt ilvC -&S-£v\J»J 

t&&**#. *l"f*JMf£, Hamilton ?A&&ti>T&(*9tf$& 

& 171, 4617 - 4622(1989)), ^&&&-fJ&li pSClOl £ 
£#s a^#^Jjt#*«*» pMAK705. X^4MMfc$*f#. Schwarzer 
f» PiMer 9, 84 - 87(1991)), £t&#T 

#*#iMWMMfc. # Roca fAimtifeNiUMxm 

&(&I&t& 20(17), 4671-4672(1992)). 

*»T4«*«dWUf ^.f! ilvO&H#fc-££# ilvC Jt*LpFE32 # pBR322 
Mo #t*N^ ilvC ^-Q#-AJJJ BamHI ttflUft&3UH*.&. <W)ij*4t* 
aacCl ^@e^t#AJ>J P FE32 ilvC Kpnl fUSff&A 

(Schweizer, *M*$MU5(5), 831-834(1993)). «&^£JftftiJ£& I#E33 
>MfilvC : aacCl 'g^jitS-^^^JtilvC^S^. >*MM&pFE33 

^fijtilvC : aacCl^^@#iL^AJ|)^pMAK705 6tSphI|U^*, 
#£7*&pDBl. ^pDBl^^#^^g^^JL--^^ P MAK705^-- 
ar^Mf ilvC : aacCl Jf& pDBl Hamilton 

^A4S^^^^>^f-MG1655 t^^ilvC^-S^AilvC: : aacCl 

T^&£ panE &8 tW££# FE4 FB4 Tn5 

atff#*f»*. #^ Tn5 Auerswald ^(:&m*£&##*&&^ 
45, 107-113(1981)). ftJtt*1&irik&&f*HP Miller **-Nh A: 

^^^^^^^^^^^^(^^^^ibJlfcft, 
1992). j*^^r*ii-#^ Simon #i£(&E 80, 161 - 169 (1998)) 
-f Hagemann tt^HHh i£#:M£#4IHf^&((rtistav Fischer ifeXfcfct, 1990) 

mt%mm*> n - v & - n- - Jts. - n - ^^^js^^t^*^^ 



AMm : ^jm^^^^^Amik^^m^^^mr(sc 1. 1. n69) 

# panE -g-«t££££. FE5 
#J&74t^ ilvC: :aacCl ^^*^^h panE: :Tn5 

T>*#£ ilvC *> panE t##&te££# m**MH & FE5 & 

$MHt##^$ ilvC panE ^@^6>«^^>l^#i£ 

t&*>#i&ft$tt-tit. WJ&MQIHtt Winnacker: >y^WJ&Hr, 
^60^N8(4fc#tf{Xfcft> feinheim,^@, 1990) 4»H5** Sambrook f-A: 
-fJUk £3£-£^(4s§L&&£t:*^ 1989). Kohara 
^A||^^#||K-12 ^W3110(^l&, 50, 495 - 508(1987)). 
£#j$Jk|fc£&tf;&.g;M L ^&#T&, FIX iKElgin, 

Strategies 4: 6-7 (1991) ) 1^ Stratagene ^3 (Heidelberg, 4£@) 

^^#H^Sp63^Sa^-, Jfcfe pGADIO (Kitts, CLONTECH (Heidelberg, & 
S)DiscJfc* 1.3, 1994 Ji^^)Ji^^i"CL0NTH3I^ (Heidelberg, H 
S)tt;U&*Ntt# 11485 ^^S^, *#^itf^^L#^E|iL^XJt^ 
U13188 itit#^W#Ji^^^^*J^^Sit#--^AJiJJL^it 
tf^iL FE5. -ffUfr-J-^jfefrJ, W1485 pGADIO ^aiL^-^AJiJ 

FE5, #JL^^|tW#^^^^^^#^Ml-^^Ji^^^^. iiit 
^J^W^^^«^*^^#^j^^#^#^^Jt^ DNA 
tfJ^-sjVXfc Sanger fvM£@S£##&l&& 74: 5463 - 5467(1977)) 

*IMf «-#rTft*yt^ EMBL afi^iUMklMMbff^ ^J»-f BLAST E - 
mailHi^t^fil#^H^(Altschul, ^*M*#&£ 215, 403-410(1990)). 
it#^^ft^Wi^«^^Ji&^^ MG1655 panE &lW*J&*mff# 
FE5/pFEbankl6. 

^#«^^^r^^^^ panE &K£/^tt^4frt4U&- *fr 

if. ^Winnacker: ^S^J>Lli:,^S^^^(4t^{fejK*t, Weinheim, & 
9, 1990)^^il^ Sambrook ^A: ^&j£r, ^W#(^^-^^jfe 



mK 1989) ^^yyJL®4J£$.fr#}&&- AJ^ftJfcmJT, tac 
AJ>Iifc&##panE&@#J^. ii##>F&&i£^f 098/04715. 
Ik&fr DNA panE 

Shimizu ^A4S^^^-T^«l^^WW^^t^^ 
^mL^fe**^ 263: 12077- 12084(1988)). 

^-W^^J»*fM^MG1655/pFE65. J£*£ pFE65 pKK223 - 3 £ 

t d£#*JMf n MG1655 # panE EcoRI fc#J£f£j8f^£ . 

panE &®tt>Z&£to&J^&*-^&P+&®&%M&j. 
im^^V 1. 1. 2. 12), ^4~IU& l-«tt(EC4. 1. 1. 
ll)^tSl&^/MI(EC 6. .3. .2. Dtf-g-S. *t^*J&*f&, &£&B$4f 
panB, panD jfc panC (Miller, &gi£#^3i||fc, JU»*fffjM":£tt£9 
*tt£^^#(*£ifc££:£lfe*tffc, 1992)). tfft^M&i&&m&Js3)]&W 
^.fct^MM^t. ^Bartolome^A4Sii.Til^,^^^(*® 102, 75- 

78(i99D). ^m^^^t^m^tm^^^ym^m^Jt. 

^A#J^##£<Mfr t- ^^^^J»Wll*MG1655/pFE80. J&£pFE80 
^^pKK223-3^, t£-fifr&tf]Sff l ] PanB, panD, panC^panE. tac 

^^k^f" PFE80 panB &%¥j-tim£&&-f . 

gj panB, panD, panC panE ^#£iMMi;t.##J#. 

fr¥t#3*rtl£.W*> Miller JLSJ^J (&&&##«#, 
^fltt&&£^(^4U&£&£*^, 1992))^JI:@&£^# M -g^H 
H#^^»^-* w (Washiiigt<Hi D. C. Am)^t±m^l 
*D^i*J&*fff FE6, t<nt>mE%i\2L&3m, ##MG1655 # L-ftftfcft 



#Aj>j^r^i^^&#.t. T*4b8-te&c#isy»4«&fl-f «. iivc 

i£##££^W£;U&*ff| FE7 £&&6ti"Nt¥ avtA::aadB 

aadB -S-B os£«-*f>\JiJ avtA 
&St, ^*.S$^-5tt^^^..^(Prentki Krisch, &-® 29, 303- 
313(1984)). &J5Jtkv*5m*&M4H*%£n&+&i&& panE &ftM*r5 
^^B^^Ji. il^H^^#.FE6/pFE80^FE7/pFE80. 

^^#^*^te^^Chniiel(x#X^|L^. l.£4frx£&*#^Hg(Gustav 
Fischer &J&*fc, Stuttgart, 1991))W*bff45i^ Storhas(x^iL^S^hS 
i&4-) (Vieweg Braunschweig/Wiesbaden, 1994)tt£#H£. WUBtt 

^&^4:S^t#^^^ir^^^#^*Wir(ffashiiigton D. C. 

1981) t. m*$LMt&%, m, %m, m 

#. mm&&, mmh, ^mim, ^m^v^ mum 
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tf^Ufc&Mfc, ^£^AJi]J£#4fr. i&t&%4h&J&j£A 20- 50"c, 

^25t: -45t:. ^^^^jL^iJ^A^^f^^ *tf £ 10 160 

mt^^irvk^ymZf^^^M^TMLCielisek; >g*r## 60, 515 
-560(1992)). 

fylftMtf, Braunschweig, (DSMZ) : 

-^^K12H#.FE5, DSM12378 

- *J»#& K12 ®&MG1655/pFE32, ##-*f;$ DSM12413 

- *J»*f# K12 H#-MG1655/pFE65, *&&^9l DSM12382 

- XMtfM K12 £#.MG1655/pFE80, ftM&tl DSM12414 
-*J»*fftK12ft#FE6, DSM12379 

- JUBMfff K12^HlFE7, #3ttDSM12380 

mm 1: ^LpDB16$S^ 
mm 2: Jt^pGADlO^S^ 
mmS: Jt^pFEbankl6*ja^ 
mm 4: Jft#.pFE32#S^ 
mm5: Jf*ipFE65#K^ 
mm 6: ^pFE80 6^S^ 
mmi: ##-pFE91#K^ 
mmS: JfcfepJDCEX2mi^ 
mm 9: ^*ipJD-YHR063c#@* 

&mm fi&mm&trFmfriL: 

rrnBTlT2: rrnBtt##^ifjL^ 
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Ptac: tacjHH' 

pahdi: &b-f*fmi&iM urn 

TADHl: £i}1^iN^ADHl£@#*fjL^ 

repts: jMt&&&M&& 

ilvC: ilvC^-a^^S^, 

ilvC: ilvCiJ|6$5'Ei£ 

'ilvC: ilvC^@^3'EJ^ 

panfi: panB^gJ^^E 

panC: panCLHtt£M£E 

panD: panD^fi^^E 

panE: panE-S^fifc&^E 

Aap: A^-fr^^^fc-H 

tet>: tet&@#5'EJ!£ 

♦tet: tet^S^3»E^, 

On: 

Gm: jS&ftf&tftM&l 

Gal4: ^&^>a##^^-|l4l^^^^^^ 
bps: 

LEU2:^###0 - #*&^U£J&iJ&g-H 
Ap R : p^*Sfea*S|&8 

P-CUP1: ^##CUP1 &m (A**M) M*? 

T-CYC1: ^6M^CTCl;£.^jfcMX)#^jL^ 

ORF: ff^C^fg 

SD: Shine-Dalgarno#?') 

EcoRI: PH#^EcoRI ^^Jjf^,* 

EcoRV: PfL^J^EcoRV^^jSffi.*. 

Hindi: PPL*J^HincII^|Uf^,* 

Hindlll: r|L*JWHindIII^fl^&,* 

Kpnl: lfc#BJ|KpnI #fi*^& 



Sail: lW«SalIttH#<a-.& 
Smal: FMj'MSaml #fL#H£,*, 
SphI: PH#feiJ5-SphI 
PvuII: lWl^Pvun<H>3UW* 

NotI : £ il -f Norcardic otitidis-cavarium NotI 

A 

Spel : £ H Spel 
Xbal : £ U -f CMNMMMMM! W Xbal 

pst i : ^ i mm^rnvm p* i 

£;&#ll 

K12 £&MG1655 # ilvC: :aacCl panE: :Tn5 3t^t^#§- 
1. ilvC::aacCl££#-tf#^ 

^*M*fg K12 &#MG1655 ¥} ilvC ^^^^^^(EMBL-^Sil 
/£: Aj&-f-M87049), -£&PCR 51 thQMG Biotech (Ebersberg, £Ji Innis 

PCR 7*liiiilJl*W^it'J^ 1500 &£j$#J DNA >*.g:(PCR 
>Mt yf&frM&fc, 1990, #^M*Xfc£). ^4ftf- NucleoSpin C+T 
^^^^PCR^^fe#-^#MK12 MG1655 DNA (Macherey-Nagel (Diiren, & 
a), NucleoSpin C+T Cat. no 740952). ii£t& 0. 8%^flt#&JI£ 
-tiit#^*,^(30^, 10V/cn)^&«I;t*L'K 

^IMW ilvC&Stt PCR 

ilvCl 5' - AGAAGCACAACATCACGAGG - 3' 

ilvC2 5' - CTCCAGGAGMGGCTTGAGT - 3' 

# ilvC&Stt PCR j*##ffcf»Jj£*ipCR®2. 1 ^#^J;^^t##T0P10F 
t(Invitrogen(Leek, TA &lfc®iWH£, Cat. no. 

KNM2030 - 01). 

i|it^P|L*JWEagI(PharBacia Biotech (Freiburg, &@), >*&#i£EagI, 
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^^ 27 - 0885 - 01), EcoRI (Pharmacia Biotech (Freiburg, *IS), /A 
, EcoRI, ^^-f 27 - 0884 - 03) Kpnl (Pharmacia Biotech (Freiburg, & 
®), AJMS&Kpnl , ^^27 - 0908 - 01)i^FJt^pC»®2.1ilvC^IMi£ 
%&&i&&T%Jk. *b*> ^f-QIAprepSpin^^J^r(QIAGEN(Hilden, % 
®), Cat. no. 27106 )*»£fl#4U&, £ 0. (30 ^HK lOV/cm) 
^g^iDNA. 

pCR®2.1ilvC ilvC Hindlll (Pharmacia 

Biotech (Freiburg, US), Hindlll, gQ'f 27 - 0860 - 01) 

Xbal (Pharmacia Biotech (Freiburg, &9) , A Xbal, &&rf 27 - 0948 

-Q\)$m&n#i%fc dna, 3m#3m?-%i& o.8*>&mmm*L±m 

10V/cm)^^^J»^GLASSMAX™^J^:(GIBCO BRL(Eggenstein, ^@), 

GLASSMAX™ Spin 2§*S, Cat. no. 15590-052)^8 1.5 -N&4*t ilvC 4 
|L -f&8ftf-T4 DNA (Pharmacia Biotech (Freiburg, ^§), T4 

DNA ii^S^, 27 - 0870 - 03) , #*J8 Hindlll jf* Xbal (Hamilton f-A, & 

flf&& 1989, 171: 4617 - 4622) |Lj5f6MM£ pMAK705 ilvC 

^^^^^(Tauch, FEMS #£#i£i*. 1994, 123 : 343~347)fcf 
&kmtr£%%i DH5oancr (Grant, g£*r#&&fc 1990, 87:4645-4649). it 
ii#^f^L^fc/ t #^LB^(Lennox, 1955, 1: 190) Jii£fri$f^ 

fcflr^^M-t 25 -ft£/^*HL#£ 

(Sigma(Deisenhofen, &g)^H- C0378), £ 30X:^ 24 'Mtf. £ DNA ^ 
8** £-^&J£:t#SiB# Hindlll, Xbal Kpnl #-£$3L*N^, 

o.dmffi&mLtt4fmj&iL*(zo iov/cm)^;tik&##&, 

#pFE30. 

#m&*£pFE30^& ilvC&S, # 8| BaraHI (Pharmacia 

Biotech(Freiburg, &@), BamHI, 27 - 0868 - 03)fUf^g 

tf)Jfc& DNA, #^^|l^^^0.8%^^*I^JKJi(30^, lOV/cm)^*^ 
J&^GLASSMAX™*M>|£^& 1.5^>«IJjttilvC^|jL^JS&^T4DNA^«|, # 
BamHKSutcliffe, &^&*£4fr^#4-£J&f£- 1979, 43 : 77 ~90)H 
PBR322 J&J&frgltf ilvC A$L, /Qti&&J k #fc? ^J»*f^^# 
DH5omcr. itttftfeff LB ^a-t-f^#-ilt^f >tW^llfe,^ 



ii 



iW£##*£.+ 100I&&/ * *MMHNt£ (Sigma(Deisenhof en, 

A9518), £ 37TC^ 24 ^J-Ht. #/^&##3f&^T«#£] LB + 
Mtf 1&+ (5^/^^)W^(SlgmaO)eiseiihofen, l£g),^ 
-f T3383). # QIAprep Spin W#JMW"f BamHI 

*»KpnI ^frfte&0.8ffiffimtMti&*Tfr%(3O 10V/cm)J£ifcjk5& 

# aacCl pFE32 Kpnl fUffc.*, #ffc$fi&Jfc*bft£J& 

pFE33. *bfc, ^im&J^&aacCl&SOO^h lOV/cm), &t^&TJf 
** pMS255 (Becker, 1995, 162: 37 - 39) &J Kpnl flttH&HbiMfr. # T4 DNA 

(Sambrook, |5 2 Jfc, >MU&, 1989) Ji&##ifcfls £t#Htt> 

AT 10 iajL/^^*L^(Sigma(Deisenhofen, ^S), $fJfyf G3632). # 
QIAprep Spin &fri*Mi£fr&Jk*&-£&fe&M%#> DNA # JL#J»f- BamHI 
Kpnl %m>Ws£ 0. 8%^Jigife^Ji^#^ (30 #4t, 10V/cm)4^k#tf£ 

SphI (Pharmacia Biotech (Freiburg, &@), >*,5M&£ SphI, $JB| 
^27 - 0951-01)l1L#^^>^^pFE33^JFilvC:: aacCl £0.8%3* 
l§ij|^Jii4#^(30^#, lOV/cm)*^ GLASSMA^^J^r^. #^SphI 
PMAK705 T4 DNA i£^JHM fl^^^^/Mfe*. 

f DH5amer. iii£& PA + /*j*l«#JBU 30t: 24 * 
A QIAprep Spin M^M^MJkk^ik^^tM DNA #JL##f- SphI 
EcoRI 0. 8%Ip^itl^jeJi3t^^ (30 #4t, 10V/cm)&iaE/M&# 

JLSL /W*ttt#*Mte^ pDBl. 

#J$*-f #**pDBl Mm$i#J ilvC: : aacCl X&&&Mfa*Jto*fM K12 MG1655 
ilvC £-8. Hamilton ^A.^jSUib5-^1Si^Qm #Jft 
*L pDBl %f ^'JiU»*f ^ K12 MG1655 H#t, LB - AgjHfcJitME. 42 

x:^m^ 24 ^f-iw^^f-. art***; &mmmm 

*MMB^^#^t#JLi5L42t:^24'hBt, #Ta*f#£, £5*:frLB>& 
4W#£J: 42t:*#4HHBtf*- 24 *8t. 

£ LB - *&*«jttJL?fc##t 30TC^ 24 *Bt. *t«*§t 



12 



# a 3 }mm^nmmt^%m^m*+%%& 42^ 

«E.LBSf$?_t, #7#*iMS, ««W^fjimW!Ji. 

^rT^^#^^^^Lh: *£#£-E(Vogel, <Mfr4fc#&& 1956, 218 : 97 
- 106) + f^#(0. 4%), E + 3j^i&(0. 4%) (SignaOeisenhofen, &9) 

^ ; >^f- G8270) + 50 &LfU%ftft&$M ( Sigma ( Deisenhofen, W ) 
17268) , *g^E+f ^#(0.4% ) +50«ULS#^gl(ICN(Eschwege, &®), 
%®rf 151395), ^^E+f ^11(0.4%) +50 50 #J^g« 
PA ig-»+^«> LB ig#&+ JL«. 37 1:^- 

^48'hBt. S>]# 150 >MM^I&, *t^-4L^A*« ilvC:: aacCl A&X 
m&tfrtfl ilvC^-Q. T&l&lfcfoZJ* FE4. 
2. ilvC: : aacCl panE: :Tn5 JCL^^^J^ 

FE4 £ 5 LB >&*#&& + 10mM *&&# + 0. 2%£f H 

(Sigma(Deisenhofen, -ftS)*^- M5885) (LBMgMal)Ji, 37T:^#J«J 0.5 

/fl Pharmacia (Freiburg, #S)NovaspecII ik!iifv&&-£ 660nM *h«4* 
it^^L « 3000rpm # 2 *##iwft&&&'tt 5 ^(Beckmann J2 - 21 ^ %>V 
Mi, Jh-nm-). ^#i^!a^'J0.5 4^1^MgMam^#-^^, #30 
«t#3l::Tn5 (Simon, &® 1989, 80(1) : 161 - 169) fLAfjft, # l(P4Uf4M»A 
*J**>f*. iM3 Hagemann tflTj >k(&ftx&: gftzrik, Gustav Fischer A 
<Mt, 1990: 14- 18)M.*J»*f^lf#. K12 C600(Appleyard, 1954, 
39:440- 452)^&fUf>&. *^fA.: :Tn5 HAf^s^f^ 30X:^# 45 

3000rpm 5 ^#^Jgr, #2L2fc£#Ji] 10 4-frfi$ PA+ lOmM 
£ 37CJft#.3 'hBt. #^M»)fei^##?i^W^-#^E SftBf + «a§iH(0. 4%) 
+ 25 #bfc/**HH*$* + 50 #te/£-fhJr&IU& + 50 J^**HWj*A+50 
mjm&&&±^^%fr& 37T^# 48 <J>Ht. ##f*3lfft*JW* 

E «MI + M#<ol 4%) + 25 #*/4*hM«tt + 50 «£/&hJHUMfc + 
50 «y*^HM-j8Wl+ 50 jtt/«*HUfcJbttft*i^#& e tH4# 

(0. 4%) + 25 mJU%frf$P%-& + 50 tSUU 50 4Ut/£*HM#-A 
*?f»£37t:i##.48'Mt. 14000 #^Hf&, &£.->Mfct# FE5 

E «ft + « (0. 4%) + 25 mj^^F^lk + 

50 so #Jt/4*HWW* + 80 -^4:fr&i&ILt££te 
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E + f ^#(0. 4%) + 25 fh^^^ + 50 #t£/£:fr# 

50^Ut/€fhW^^L^^. 
3. $#FE4jf*FE5#-£;t 

ftn&nnft, m fe5 panB &®tt*j&*f&#& 

SJ2(Jakowski, Genetic Stock center, JfjS-f-*.^), panC &M#J 

MW6 (Williams, Genetic Stock center, 3)^;t#) panD 
DV9(Vallari,^#^ 1985, 164: 136- 142)— &&M!l^#&tt&*& 
E #« + f ^#(0.4%) +50 #Jt/*fNr^M£+50 £Ut/*:frSl 
iMTf- SJ2, DV9 *> MT6, £*|*>A 50 *!/*****) #JL& 37X: 
*#. 48 <M*. #&&&(#&), »£.#&&(#£), B-»5#.& 
(Sigma(Deisenhof en, & §^-7 A7752) **&Jlf (4?ifc) $4t# £ *HfcJf 
##J. ifit£. 60C ^m&m*>W5&£j^ ketopantolactone 

ti4HB*Jf*ft. Ojima ^Atf^r 63, 18(1985)) 

ketopantolactone. iMPrimerano 3^ Burns 60>f*(W#^4 1983, 153:259 
-269)^ pantoyllacton (Sigma (Deisenhofen, 4fcR)#JH- P2625)#J4-j£if 
*&. ^m^^(4l)^^FB4^^^^^^^J^-S^^ 
£Jl£-£. If # FE5 T %L&&MXimym 



4L1 





(50 (SOflUt/ttf) (50«Ut/£*r) ($0«Ut/«*) 






MG1655 


+ + + + + 






SJ2 


- - + + + 






MW6 


- + 






DV9 


- + - + 






FE4 


+ + + + + 






FE5 


- - - + + 
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- = 

*Uj&}*f% K12 W1485 frM panE &8 
&kMtf% K12 W1485 MATCHMAKER &@laiL£(aONTECH (Heidelberg, # 
®) , ^^f" XL4001AB) * f FE5. *^tfif K12 MATCHMAKER &@lRi: 

pGADIO _t#-f j$ 1. 0 ^«5^##X4M^#;^f H K12 ¥1485 
DNA, *t4^#A*^^'J^ 0.5-3.0 
(CLONTECH (Heidelberg, ^@). itit##^W^*MJ^^ E *MS+f3(tft 

(o. 4%) + loo mJL/ttM/fttk + so «y*^#**A + so #£/$mir 

&iMM&Ji^#3tfri£#. 4iM*f- QIAprep Spin Jt^fUN^H 20 
£^&>t#. DNA. i£i±^ EcoRI £UM£l DNA #>fi|j&£ 0. M&ffimmSLte&T 
^$(30^*f, lOV/cm), i£!«^^^^^it'h#A.^20>}-pGAD10« 1 ^. 
il*t4 BLAST ^it#|SJ^*m(Altschul 7 ^<Mfr#^& 1990, 215 : 403 
-410), tf&^%3£fm#(IIT Biotech(Bielefeld, &B))£*r, £ 7 W 

^"^IL^*y>n^l|apbA^ M (EMBL-^iL^: U82664). #fl^t 

panE. 

*J»*f & ilvC &®&*M*f n K12 &#MG1655 t**M- 
^Ti±*^Ji. ilvCj-B, ^T^pFE32(^jt^^l). £jf#pFE32 

t, ilvC^0^^E«:f-*^pBR322ife^tet^^^^lT. 

PFE32 fe3NLfm#*JMf & K12 MG1655 t#JL& LB 3&©JiiS##ffc#s 

£ 37t:^ 24 ft£t^ ioo «/«^4MMHtt. *4Wtf 

$MML$ MG1655/pFE32. 

*JB&*ftf panE &B£iUHf H K12 ft#MG1655 t*fcf 4U& 
A^WK12^#.MG1655^panE^-@^^a^?»J^, £»ATCR?Itt 
(MWG Biotech(Ebersberg, «B)). PCR **/8ifc£;)4frTiSUIl*. 



15 



ffitfn K12 t# MG1655 DNA 1000 DNA # 

^f-NucleoSpin C+T ifcftl&d'ftjlgf- PCR #|fc&fr*Jlfclf& K12 MG1655 DNA. 
0. 8^J^«^Jii^ff «J^% ^ (30 10V/cn) ^^^^Jt'J\ 

£ 6 ^*JBMf t# panE PCR 

panEl 5' - AGGAGGACAATCAAAATTAC - 3' 

panE2 5' - TCAGTCTCTTCACTACXIAGG - 3' 

# panE PGR A*b#4fc^J^ pCR®2. 1 *»#4fc#J *J&*fHtf# 

T0P10F(Invitrogen(Leek, TA jt£®i&N£, Cat. no. 

KNM2030-01). i& i± $ FPL $) & EcoRI Hindi (Phamiacia 
Biotech (Freiburg, Hindi, ^^f- 27 - 0858 - 01) fUSfJfr 

pCR®2. lpanE DNA it£/Mfr*kfcff Jtl£. *t*b, ^Hfr-f QIAprep Spin Jft 
^#J^r^^^J&, >j§L0.85^m^JKJi(30^f, lOV/cm)***^^ 
DNA, 

#T*MM&pCR®2. 1 panE^& panE&S, S| EcoRI fL#^$#j£&DNA, 
#^^|Uf/ : ^0.8%^*|^Ji(30^, lOV^^^^^^GLASSMAX" 1 
1. 0 panE^ #J»-f T4 DNA #«JS EcoRI |L 

*M*4T*t pKK223-3 J?^&tt panE ^-^^fc^^^^f a*JK*f 
If DH5amcr. i&it#%f ^L^ift^^ LB #J^J^#$^i^^J&# 
^^#^t&^^100ll^/^JL^-S-##, £37Ci£#24* 

^4MUU^*Ute*.(30 *Hf% 10V/cm)^£#^#&, #JUfMl;$ 
pFE65. 

PFE65 t, PanE ^S#&^B*t1^j££. pKK223-3 tac 
-^#4£#]T. pFE65 k$$3tft#JMf'8 K12 MG1655 t:M£ LB # 

ffi±.£&mMt, Bt££37t:##.24'Mt4L£ t ^It^XT lOO^Ut/4^- 
til&Hfe*. li#^t##^i^MftK12MG1655/pFE65. 

£*M*f% K12 &#MG1655 t#*JBMf&6$ panE^-S 
^*JjMT$#panB, panC^panD-fe±*^il 
*UUft*f It K12 MG1655 # panB panC panD 
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Pfr &\ (EMBL -J^gJaLJ^-A^-f-: L17086)^i£, PCR SI #7 (MWG 

Biotech (Ebersberg, ^@)). PCR panB ?l4H"KUUtJR*f 

M K12 MG1655 DNA 800 DNA ft panD 

?l^r^J^400^gj^DNA>t-^ PCR Trvkft panC ?I 

#T«WUtJft*f* K12 H#MG1655 DNA 850 DNA 

* Pfu 3L£«fcf^ Taq 2L£^JL@jW*T PCR 
(STRATAGEMS (Heidelberg, &S), Pfu 600135). # 

^f-NucleoSpin C+T -f PCR #HfefcfMd**ftf K12 MG1655 DNA. 

£ % TXMtf Htf panB &m#j PCR *|#r : 
panBl 5' - AGGATACGTTATGAAACCGA - 3' 
panB2 5' - ACAACGTGACTCCTTAATGG -3' 
£ £ -f *JR*f panC PCR ?l«r: 

panCl 5' - AGGAGTCACGTTGTGTTAAT - 3' 
panC2 5' - AAGTATTACGCCAGCTCGAC - 3' 
£ tj -f ^J»*f panD PCR 
panDl 5' - AGGTAGAAGTTATGATTCGC -3' 
panD2 5' - TAACAATCAAGCAACCTGTA - 3' 

# panB PCR / t 4fc*Hfc#Jj£*i pCR®2. 1 *»*Mfc*fl*J**f-tf tf# 

T0P10F'(Invitrogen(Leek, #£)). i& it # (H *J # EcoRI, 
EcoRV (Pharmacia Biotech (Freiburg, , /* EcoRV , 27 - 0934 

- 01) PvuII (Pharmacia Biotech (Freiburg, &@), >*,JM*i£ PvuII , M 
-f- 27 - 0960 - 01) &Jlf-j£$. pCR®2. lpanB # DNA it£ panB PCR 
4fjU£. *tj&, ^4*^QIAprep Spin^^#J^r^^MU&, £0.8K$jft|fr 
3U*Ji(30 10V/d)^*Jfi*jL DNA. # panD PCR ;***H&*MH* 

pCR®2. 1 *»$HtJ'J *J»*f TOP10F' (Invitrogen (Leek, ) . & it 

jQflL4M&£EcoRI, EcoRV ^HincII#l##*ipCR®2. lpanD #) DNA it^ panD PCR 
/*#A#*fci£#&l& ^tjft*, #fl*-f QIAprep Spin j£#«*J£*»£|Uf4L£, & 
0. ZmmmU&X&O 10V/cm)^^^DNA. #panCiS6*PCR>* 
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*UMT*£ pUC19(Viera, £@ 1982 19: 259 - 268)#»%f *LA*jMftt 
H#. DHSomcr. it it # PJL $ »\k & EcoRI, Hindlll Sail (Pharmacia 
Biotech (Freiburg, -&§), ^^^.Sall , 27 - 0682 - 01) 

pUC19panC#IMiaL£panCrXa;*#^^ QIAprep Spin 

£ 0. 8%f^#tth(30 lOV/cm) 
&DNA. /WJt^JfiNML* PFE60. 

#7>Mi£.pCR®2. lpanB^panB^-g, # S§- EcoRI fl#^&#j£*£ DNA, 
^^fl^/ t ^0.8%^Jtife^JL(30^#, lOV/cm) ^&^i#^GLASSMAX™ 
800 4&&*fr panB fi$L T4 DNA EcoRI fUSf 

PKK223-3 panB ^^^t^#^*,f ^L^U»^ 

DH5amcr. i&i±#fcf ^L^t^^^t. LB ^J^HIM^M^ 
#, iSlWMt^A 100>mJt/*^^^-#^-, £ 37t:i£#24 
^tDNA^*^— EcoRI, EcoRV ^» PvuII|U^j&, 

^pFE40. *JS"*LpFB40t. panB M^4MS4h-f pKK223-3 *3fi* 
tac j&^*Wft*JT. 

>&7>M[^pCR®2.1panD^panDl-@, ZfJ&EcoRI &j^$tt^DNA, 
#^^|l^/ t ^0.8^^li«aJL(30^, l0V/cm)^^^^1 L GLASSMAX™ 
i*#J£^S 400 ifciJ^ panD ^^L #J»f T4 DNA g&fc EcoRI £USf 

PKK223-3 panD ftiZ&^&?to*>%&*Mm 

H# DH5amcr. i4it#fc#*L^>*&£ LB ^JJgJi^^#^r^^i^^ 

24 'Ht. £-\mfr%fy£.-^3ti£^1<mft&* EcoRI, EcoRV Hindi HJSR, 
^^0.8W^J^i»aJKJi^#m^(30^#, 10V/ffl)-s»«^Jt 
#J.^M^pFE50.^^pFE50t, panD&8tt#^&&^#^*ipKK223-3 
&,mh tac j^-fiM**JT. 

#J»-f ^ Hindlll-Smal (Pharmacia Biotech (Freiburg, 
Smal, &8£f 27 - 0942 - 01) pFE60 panC #&*fefl# 

0. 8%3*fl£«UUi(30 £4K W/ai)fr%jHk#lT GLASSMA3f M ^J^ 
^850^^-panC^lt #M-f T4 BNA^ife #*J8 Hindlll Smal fUSf 
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#JSt&pFE50 Ji^&#panC*#&&, 

DH5aacr. il*t#ifef LB #l»±WU&i&4tfl¥JtttkaM 
W^^t^^^lOOmit/*^^^, #371^24* 
Bt. £ DNA ^&^£-^&l£t^JW EcoRI, EcoRV ^ Smal , HindHI 
Hindi ^^0.8^^^Jiii^m*,^(30^|', 10V/cm)^ 

#Jb$M^$pFE52.£j£;&pFE52t, panD&Qtt^EfrpanC 
^S6t^E*h^*^ PKK223-3 tac >£^###]T#JL^jdl$m 

# panB I^jLlJjl^ pFE52 #} tac &3}^3Jztf} EcoRI fU§f(£,&, 
#J%m&L% pFE70. AU£lliM&SU^& panB &@ (30 lOV/cm) , * 

T^*£ P FE40 # EcoRI /JJ T4 DNA i&*M5^fr&-&. £ 

t 5^pxt o. 4%«^n, ioo $UL/%fttmtfr ioo isul/^&^-W^. 

4£j»-f QIAprep Spin jftftittl&***ft f-JMHI^#itmffiM DNA 

EcoRI, EcoRV, Smal , HindHI Hindi SlfU&f, 0. 8%££JI&&& 

/£Jti&ff^&(30^, 10V/cm)3^jk$fr#£l£. ^pFE70t, panB^E, 
panD &m*> panC 4&.H*Mfc*iEftf-**£ pKK223-3 tac M$frti&M 

^Hindlll-Sphl (Pharmacia Biotech (Freiburg, , JMtt&Sphl, 
%*3rf 27 - 0951 - 01) fL*f^*i.pFE65^& panE&S , #^*t^^#^0. 8% 
&m&mSLX(Z0 10V/cm)^^^^^ GLASSMAX™ iXM&fr% panE # 

#*f" T4 DNA HindHI jMfrfrfl SphI £l##j££. pFE70 

J^&# panE Mi&d^&f&iLgJLntiiFES. mm*L%JLfr 

*b^^*M«J^#* E SMif + 0. 4%$ 3^*1+ 50 #Jt/$:fr#£-iU£ + 50 
^4jX^^^#3t#3^W^MJ!&^^#, ^t^^tA»AT 100 
#Jty 37t:^# 48 >J-Ht. £ DNA ^&**£-->Kfcl&t 
##»J/8g| EcoRI, EcoRV SphI , HindHI Hindi SSJ&£0.8% 
^#^J^bfr^ifc*(30 10V/cm)T^iT^^ #JbfM^fr 

pFE80. £>t£. pFE80 t, panB ;g.0, panD panC ^@*» panE 

^E*t1^>t*t pKK223-3 tac yg^tt^JT^JUg 
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# P FE80%f &$\*M*f-M K12MG1655, £ LB &ffi±3&ttWAM&&, ft 
0Ti&&#&t C^frA 100 *£/^4MHHfofc 37TC 24 'Mtf. 

&##ff ;fcMteL$ MG1655/pFE80. 

J^kM^n K12 ff#MG1655 ##IU£&'&££^t#:^fr£tt panE&M 
;fcJMf H# panB, panC^panD-^feitib&ik 
#*J@7*fi§ K12 H# MG1655 j&^M'J^T 0.4%^3(H£** 100 
&&(Signia(Diesenhofen, V0258) E XMH. £ 37T: 48 * 

Bt^J&, i£&*MML# FE6. # pFE80 fe3NL$M& FE6 t, £ LB 

^JiSbff^fbfr^^, ifej^^-^t^^^ioo^jl/^^^^^, 

^U&|t37t:^#24>J-Bt. &##&*MteL# FE6/pFE80. 

7 

£*J&*f $ K12 3f#MG1655 avtA: :aadB t#*J»*f£tt panE ^.gj^ 
*JMf panB, panC panD —£&t?£&jL 

>k*Mft% K12 *#MG1655 # avtA (EMBL - &SX/£: A 

*H" Y00490)^H&, PCR ?|#(MWG Biotech (Ebersberg, ^g)). 
PCR TT&ft&mW^VJWJjgift H K12 ttlfeg/fr DMA 4f 

1. 6 DNA 0. 8K^4ftftAU^#Wfe&(30 ^ 

*. 6 -f*J&*f *tf avtA PCR 
avtAl 5' - TGCTCTCTCTCAACGCCGM -3' 
avtA2 5' - GAAGCCGCCAACCAGGATAA -3' 

# avtA PCR pCR®2.1 *4Hfc^*J»*ftf 

T0P10F'(Invitrogen(Leek, t- iW^BMNW EcoRI #» Smal $Uf 

Jt^. pCR®2. 1 avtA DNA ii^A^JfcSMfAH; *t*, flMfr-f QIAprep Spin 

3^ DNA. #aadB&S&l£2]##.pCR®2.1 avtA # Snal 

*Ml#pFE23. tfft, tLftffi&fcMLttO 10V/cm)^^aadB^S, £t3* 

& pHP45Q(EMBL - &® :X^Al^-f- K02163) # Snal iMMi^^t/**. 
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#T4 DM mi&^&? c %k%^k&ftnnfrm5<wcr. 

& pa &ffi±3Mtmu£tfj&&, iW&£#-.g.t 20 

(Sigma (Deisenhof en, ^@), Code no. S6501). -fg-JSfrf" QIAprep Spin JfcfeiK 

EcoRI flLti<&$*, £ 0.89^|g#^gJi(30 10V/cm)^8** 
«^OASSMAX™^#J^r^, 4Jfc£pFE23 ^ avtA: :aadB&S. ^4*f"T4 

EcoRI &###*ipMAK7<)5J?^|£&& f #t£#*fc&& 
/^^^^L^^H^DHSoincr. ii£t£. LB 20 l£jt/^fNt.#l|-+ 25 
$UL/^*^t£Ji 30X:^*SL^24 'J-Btit^ffc#^^#. # QIAprep Spin 

jkmm&&M&t^%%&mn&fr% dna. # # s P hi ecori 

£ 0. M&ffi&mXLt (30 10V/cn04^J&##JtJ£r. 
PFE24. 

pFE24 # avtV: : aadB ^^8£&&#JO&*f1| K12 MG1655 
fefr avtA #Lfc Hamilton ^A#i&abF&$ #^ pFE24 

3L$]*J8,*tn K12 MG1655 £#, £ LB - |^^-^_t##^ 42t:^ 

*#J^42C^#-24^Bt. #T**MB*» £5*:frlJ&#^#£Ji42T:*£- 
******* 24 'Mtf, ^^^NI#^>&^#-^*Mt LB - &##3§m_t 

#^^##>^30lC^24^Bt. 3 
#-^t^^#^>^^##^#^>hl|^42T:^#^LB^mJi, #*24 
'hut. *7«Wtfi, #^^^ll^###^^rF^^#^^lt^ 
*LL: I^^#-^+20^^*#^#^LB^#^+25^Ut/^lLt*. # 
37t^# 48 *J-Bt„ 250 >NR-**, &f 4L--.jL££^ia 
avtA:: aadB fi&Jtm$L&fr#l avtA #*#MteL$ FE7. 

#^pFE80%f^U!j||^FE7, ^ LB ^J^#^fc^^i^#, ft#ri£ 

«#*t e***. 100 ftfc/fcMdHHt*. 37CJ*#- 24 

tt*##NL# FE7/pFE80. 
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Shimizu ^AJ3fi£# (£.4fr4fc##& 263: 12077 - 12084 (1988) 
SS£#&&i£&SM$)fc&»fet Jtfrfc, #J»^ Hybaid RiboLyser (Heidelberg, & 
m)fr RiboLyser Kit Blue &ft^+M^iaiym%l. #J»^XSJ&#& 
m NADPH ^^^^^Wb^«a^b^g|^^ xt-f $#*Jg&*f 
8K12MG 1655^^«^tJ^«^^g^H:^A6.5mU/^it, **t^£*MJ& 
*fHK12 MG1655/pFE65^L22.0mU/€it. *mf#FE5, 

&&4N9 

££>HU§&*m K12 t*M*&&i£Jfc. 
£^*fc*£^t-$£&3t# MG1655, MG1655/pFE32, MG1655/pFE65, 
MG1655/pFE80, FE6/pFE80 FE7/pFE80 %Myt&L$L. 
Vogel(<M3Hfc#&,& 1956, 218 : 97- 106)#i£#;&aA7f $41(0. 4%)#^-€ 



£2 







MnSQ, • 711,0 


0.2&M" 




2.0 




10. 0 


NaNH,HP0 4 • B>0 


3.5&/# 



# 25 mm&mmfc&mr 250 ^^ia^fe^#^m^fc^ 

^37X:^48^Bt^, **i&t$j£frja&m]ML %7m$J*&%&, tfLM 
Pharmacia (Freiburg, ¥j NovaspecII 580 &1%-&M 

%Jt&$L ^n^^^^mJ^^MA^ ft&Tfrtll- DIFCO 
^(Michigan, *S;, ^ 10 J&, 1 100 - 1 102 (1984) ) #J"DIFC0 MANUAL W ^JB- 
t^W^IL^||ATCXX|)8014*J^^(«5^). #^fe^^3. 
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£3 









OCU) 


MG1655 


0.51 


2.8 


0.18 


MG1655/pFE32 


1.7 


2.8 


0.60 


MG1655/pFE65 


4.6 


2.9 


1.6 


MG1655/pFE80 


14.0 


2.9 


4.8 


FE6/pFE80 


35.7 


3.2 


11.2 


FE7/pFE80 


41.7 


3.0 


13.9 
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&^*U##t^&# MG1655, MG1655/pFE32, MG1655/pFE65 3t##) 



4U 







^JfetoCODao) 




MG1655 


6.2 


2.9 


2.1 


MG1655/pFE32 


9.0 


2.9 


3.1 


MG1655/pFE65 


12.6 


2.9 


4.3 



^JMfcfcfctf ft ATCC13032 ilvC&lTO^* 
Tauch f-AO^, 33: 168- 179, 1995) ^il^lt.^#^#t 
ATCC13032^^^^DNA^JL^^J^Sau3A (Pharmacia Biotech (Freiburg, 
US), Sau3A, -f>S£ 27 - 0913 - 02)^Hj^. 'RH&M 

Nucleotrap &#fci*#J£" (Macherey ^» Nagel, Duren,#g|; Cat. No. 740584) 
7- 9-f-4MN^DNAm i£#£j^pUC19(Viera^A, 1982, 
19: 259 - 268; MBI Fermentas, Lithuania) fi^JK^^ffc BanHI |Ulf{3;k. 



&n Samhrook ^A(1989, ^kMr- &im*& 
ft T4i£#«5-(Pharmacia Biotech (Freiburg, &@))#S*t£j# DNA &&ft$3t 
£gmL&.&m&4h*L% 3L*M*fnnft DH5aMCR(Grant, 1990, £® 
87: 4645 - 4649; Touch, 1994, FEMS^#7#i|.i?t, 123: 343 
- 348) #J&L&##] LB J£Jt (Lennox, 1955, 1: 190) + 100 ^.H/^ 

4MH*frW*#> *37X:J*#.24'W4U&, Birnboim^Doly^ 
'l±$Jf;5r*" (1997, tiii&ftjC, 7: 1513" 1523) DNA, T^MH^fr 

^#^^#^fH^SX^. #**.8iUte£*Lfc panE ilvC |flt« 
^ttt»AMfHtt#FB5 £#M^(Tauch ^A, 1994, FEMS 

#£##i&flt, 123: 343 - 347), ^3*#^E4t*^*t*^>*4«r2b*2 *(Vogel 
Bonner, 1956, £4Mfc#&& 218: 97-106). 4&$*MP*#& E Ifrffi + 

«^(o.4%) + mmj%#&fi?$jk+wMJti%ft#%m-+5omj% 

ftm^fmX^W&fc^mcfa 4£#^QIAprep $^Jk&.iXM4aki+$L 

i§*£ Xbal fl#i^*£ DNA *>&^>& 0. 8%$J&£ftltJL 
^8 (30 10V/cnO , MHMRteJMjT* 6. 5 ^fcg^'W^AJ&tt P UC19 

l^^f-BLAST^(Altschul,^^^4l990, 
215: 403-410)i&#l^&'I£m i»taJ^^^T«#A.^^#^#^ 
^H^#^ilvC^S(EMBL-^@i^: A^-L09232). &#J£*ML-*teL$ 
PFE90. 

ilvC^a^E. 
^#M#4Mf&AT0C13032 t3fcfr£i& 
pE0n3 ^^^-#M*MfcJfW ATCC13032 f&&fr$&¥&tilrf% 
#ilvC.S-S. pECm3 AMfe pEGn2 (Tauch, 1994, FEMS tilukMl^i&M*, 123: 
343-348)Wr<Mfc, ^Mt^-t-^#^'^Be>^M Bglll (Pharmacia 
Biotech(Freiburg,&g), Bglll, ^27 - 0946 - 02)iM BamHI lit 

#&*l&#J^£#i£.&. Jf # pEQn3 pEQii2 %&&.*J8M%*&%& 

WHtl*]. #T>Mr& PFE90 il*C 11), flS| 

Xbal (Pharmacia Biotech (Freiburg,^), /^SSMlfc&Xbal , ^ 27 -0948 - 
01)^^^^^- DNA, ^0.8%^jm#^t^(30^#, 10V/cm)|Uf*b 
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**»-f GLASSMAX™^]^^ 6. 5 -ftkMb ilvC tf-gL %3h^ T4 DNA 
&mfc*Lft Xbal fU8*#j£;& pECo3 ilvC tf-g, #JMHfcNt& 

&?%J*L% *UJ»*f H FES iti±#^f^L^t/ : «*M'J^7 50 #UL 

/%##}$&-jk&J LB ^Ig-h-f *L^^gfc#««^MJi&^#, 37€ 

#s24'j>Bt. £ dna xba muth-+&t£&m, ws&o.amm 

pFE91. 

#^#pFE91 fcf *U^4L&#4fcf?if ATCC13032#JL^>VT 75|&&/£ 
LB J^Jl&#*HW, l^|t30X:^48 *Bt. 
Mj&&M&$&ftl AT0C13032/pFE91. 

&&fc}13 

ATCC13032 ty&SMM. 
£Ji*^7 10^it/^I^W^J-CGXII(Keilhauer^FA, 1993, 
»4 175: 5595 - 5603) t^^«.#4Mf^t^AT0C13032/pFE91 « 

*^4t 5. *j-^&##i>l, # OD^ 0. l 16 'J>^^##(^4m#4Mf 
30t:, 150rpn)##*'J 50 %jtff&W4M&M&¥t^%m&& 
£ 30€ 150rpm #S 48 'M*htJ&, « 5000 * g 10 &#T-&f&nfc, 

#J|*-J-&4fc#Ufff AT0C®8014 > DIFCO "DIFCO MANUAL" 

(Michigan, &g» ^10^, 1100- 1102 (1984)) &#m$JZMML(4t£L) . 
^-f^.6. 
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f nh } so. 


90 £ 




JK 


0 JCj 






1 £ 
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unv/ro 








in ^ £ 


— __ 




in Ji- A 






1 ft £~ & 
1U ^CJL 






1 $A 






0 






0.02 4A 












40£ 






0. 03 £ & 





£6 





ft) 




/0D.J 


ATCC13032 


0.2 


20 


0.010 


AT0C13032/pFE91 


0.3 


20 


0.015 



£&*|14 
<£>SSN^ panE 



1. ff3i&£&YHR063c ^if: 

>^>SSN^-ifcte$. YHR063c(g££4m*t'<»\ Bethesda, MD, 
Aifc-f U00061) fr&T&¥) PCR S14fr0WG- Biotech, 

Ebersberg.^). ^^fctt^^Mfc*.* ( ■ )^ 

•oJD539(5' EcoRI-NotI 
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5' - GCG CGA ATT GAG ATC OGC GGC OGC AAA GAG GAG AAA TTA ACT . ATG 
ACT GCA CCA CAC AGA AG- 3' 

• oJD540(3' Spel-PstI *£jt): 

5' - CGC GAC TAG TCT GCA G. TC AGT CCT TTC TCC AGT CAC - 3' 
#iti±C.(kithrie^G.IlFiiik(##ii>f^^4.##-^, S|#^r*, % 
194$, %ji&mK San Diego, CA, 1991)#;m^S#4^#W# JD242 
^S^DNA^^^fe. iknfr&~m^frSC288C (Winston ^A, 11, 
% 53 E(l995))tf4M^^$-m *^SIae,^pt«i^(Goffeau ^A, 
274, $ 546 ft, (1996)). C. Guthrie G. R. Fink(l|#i£^^iiL& 
^Hfc % 194$, ^*&jfc*t, San Diego, CA, 1991) i&7t&$t 

tvntH-frft, MR JD242 A^^M(leu2Al ^-^S-Q) ^^l(ura3-52 f# 
^H)^#*fcFl^. #J/fl£tlf- Rochet (Mannheim) # tt ^M'&4f$J^ 
H" ^it^^##T3t# 28 ^ PCR ***** 1. 2 f-tt 

2. pJD-YHR063c tSfcfe^ 

^ 7£^##t4& YHK063c #iiq#«, fcS&t PCR r*#>*4fe#A2iJ 
iU^^-^##f^#.pJlXEX2(»a8^Dohmen^A, 1995, £#>fc# 
&.& 270, 18099-18109). 

IT&fl EcoRI ^ Spel (AGS, Heidelberg, *|S) PCR f-%1. ®Js%Z*i& 
M EcoRI Xbal (AGS, Heidelberg, &@) pJDCEX2 - DNA #JL-^ T4 

DNA &#g$:(Roche, Mannheim, &@)i£&. #^^#^t>*^#4tfJJU»#f 
ft# XL1- Blue (Bullock ^A, 1987, it4fe&*- 5, 376). ifit£>£>^ 150 #t 
^/^-?h^^-^^(Sigma(Deisenhofen,^a))^ LB $J)Mi&#&4HHb 

^^^^(Sambrook^A, ^N^it: ^M-Hh 1989) 
^^&^«.^^-4Mt^JUft^Jt#.DNA. ii^Notl^PstlFIL*], & 
j&fr 0.8%^l§#a^ii^^, M^H^Jt^t DMA. #^T1T^^^ 
^^pJD-YHR063c(Wa9). itiiWS^^il oJD105 ^» 0JDIO6 «4>^^iiE 
pJD-YHR063c t# PCR /^tt^'J. 

•oJD105(T-CYCl): 

5' - GAAGTCATCGAAATAG - 3* 
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•oJD106(P-CUPl): 

5' - TCGTTTCTGTCi rn iC - 3' 

3. pKK-YHR063c 

#^pKK223-3(Brosius^Holy, ^aa?^KR«.81, 6929(1984)) 
#fvfc*J&*fff+4& YHR063c *J-j&, EcoRI *>PstI (AGS, 

Heidelberg, &@) PH*1^ pJD-YHR063c. £ 0. 8M^t$^ii%^£4u&, 
>y.t^*^ 1.2 ■f&&#frb&J YHR063c X4M"JL/8 QiaexII ftK£UMHN£- 
(Qiagen, Hilden, &©)£*£ DNA. &J&#J/fi T4 DNA i£&S|(Roche, Mannheim, 
&§)#•£-!? EcoRI PstI ^"^^ pKK223-3 ^^^fc/^ 
tomtMXMttMMfa XLl-Blue t(Stratagene, Lajolla, CA, USA) . 
-Mf 150 ^UL/4#^^-f^(Sigma Deisenhofen, -&§) # LB 
iti£«frl£3Ulf (Sambrook ^A, &&r£4-#h 
1989)*J^ijt & f^-fr** - tm#i$Jktfii%$- DNA. i&i±JJ EcoRI 

psti &«, o. 8mmmu&xfrn&£&#tfijLf£. #j£^§yM$&# 

^JtlM^iir pKK-YHR063c. 

^M££^FE5tt#& 
#73^iM-f4jS##tt YHR063c panE 
^^^J^^#^T^W^FE5^>^^*(^^J 1). 
K^tepanE^ilvC^. "t^>t^-pKK-YHR063c #4t^#.FE5. 

%fs&&&z>m\fLi so m&/^#sei#jM£(Kv)*> 50 mj%ft%-%$, 

&(Ile)# M9 &j£&J!% (Sambrook ^A, ttJLft- Z&^M, 

1989)_t3f& FE5/pKK-YHR063c #£*J?;faA#>U£&(50 «UL/^#)^ 
H#FE5/pKK223 - 3^#^W'lM-H, ##FEVpFE65(£*fc*M),BJ 
^#fB*bttJ8L & 7 £^&S£i#^ pKK-YHR063c 

YHR063c #£7*J&*ffm# FE5 # panE-ilvC 
YHR063c panE 
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£7 





M9 + Klv+Ile 


M9 + Kiv+Ile 


FE5/pFE65 






FE5/pKK223-3 






FE5/pKK-YHR063c 







16 

^Dohaen^AODohmen^A, ##7, 691 (1991) )^^>t^pJDCEX2 
pJD-YHR063c JD242 14). fe$L%%MM&A 

-f Difco ^*t»#«ft«i»JM^M 

(YNB) (Michigan, $ 10 jfc, 1100- 1102 (1984)) #;fc^£4fc^. 3 

*h^«3»(2%), #^(40 «/^-), ^^Q50 /fl 
1H^^pJDCEX2^pJD-YHR063c^P cupl ^^-, £&f" CLONTECH 
tf*F£#J (Heidelberg, US, -f^ 8605 - 1) (650 |S^/^#) 

&(ioo &L$J%ft)*Q- *MMk(ioo ^&/^). ^r^^#^laAS^ 

-f-£8aif»b. 
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Mm 


20 & 




40 


mm 


24 




650 




100 ^Jt 




100 



# 50 250 i^nmu 

^^^JL60^^^##f'm^t^#t(^i^ 8a, b)^ 30r:^ I75rpm 

72 'j-at. ^"mw&mi, mm&%#i%ft$] 250 ^K>gH&&# 50 

*^tefltt##^^te#;fc^&(580 0.5. >£ 30^** 175rpm 

24 'hBfr^, /fj^ft -f Pharmacia ^ (Freiburg, >fiS) 60 Novaspec II 
580 ^*tf«*^*&&&{t. i*§###4si*l 4. 0. 
JD242/pJDCEX2 JD242/pJD-YHR063c #fatfm&ft^&fe&itft>}mm 
Shimizu ^A#i£#;F*^;t (£4fr4fc#&& 263: 12077 - 12084 (1988) ) . 

*b&, >f£JSfr^ Hybaid RiboLyser (Heidelberg, &®)%> RiboLyser Kit Red 

m-^%*fttojm&%>. ft&i-fa^gjm&tf nadph $&a>];t&JM& 

#aa>0?&Jfcik£i|>frfct iMBradfQrt^^r*(Bradfort, ^#^4fc#72, 
^ 248 (1976))»J^^^^. Xtimfr JD242/pJDCEX2 mZM&M 
&^jmitt&&£ 3mU/£ &#£Jft#»*tf- JD242/pJD-YHR063c %$m%M>t 

386mU/£jt£-6#. 

£^^#-t^£^SN:&#. JD242/pJDCEX2 JD242/pJD-YHR063c ^ 

#^8a,bt^^50€«#^#^^|250$«@im 
#tSP$-£ij -f JW-t- *L^^*^#«l«^*t^-t (^JML 8a, b)^ 30t: 
175rpm 72 *Bt. tffiStffc£#4fr, ^^#4fc£*M<J 250 £*H*Bl 
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mm 50 OHbte pi & (580 &$Qim o. 5. & 30^** 

175rpm 24 <MH^J£, M^,M.(580nBO **-fiwJfe£ 

Pharmacia^ (Freiburg, <&§)# NovaspecII ;fc&?t£ 
580 ^^«^*it^^ >^Lii^3^lf^#^Ji^t^^^^ 
*. 

-8M&^#&3Ufft AT0C®8014 £ #, DIPCO "DIFCO MANUAL" 

(Michigan, ^10^, 1100- 1102 (1984)) 4$i£»J;&£3£& (<&&). ^ 

^f-^9. 



£9 









/ODsso) 
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0.023 


JD242/pJD- 
YHR063c 
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4. 1 


0.027 
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